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APPARATUS FOR WIRELESS DEVICE TO ALTER PERFORMANCE OF 
WIRELESS COMMUNICATION LINK 
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FIELD OF THE INVENTION 

This invention generally relates to a portable, wireless, communication device. 
More specifically, this invention relates to a portable, wireless, communication dev.ce 
with a detachably electable accessory to facilitate use of higher data rates. 

BACKGROUND OF THE INVENTION 

Wireless communication devices such as cellular telephones have inherent 
limitation, due to their small size. For example, a cellular telephone battery is 
capable of delivering a finite amount of power for a limited amount of time. Another 
limitation is functionality of the telephone due to the limited processing power 
available from the cellular telephone circuitry such as the microprocessor, d,g,tal 
s,gnal processor (DSP), and digital memory. These limitation, will hinder the ability 
of current cellular telephone technology from providing the very high data rate 
services associated with third and fourth generation cellular telephone services and 
applications. 

In one prior art embodiment, a cellular telephone power supply accessory 
converts AC power from a conventional AC power outlet to DC power. The cellular 
telephone is connected to the power supply to charge the battery, and the cellular 
telephone can be operated while it is connected to the power supply. However, this 
only supplements the DC power requirement of the telephone and does not facilitate 
the use of higher data rates and does not increase the signal processing capability of 
the telephone. 

More complex cellular telephone extension kits effectively totally replace the 
cellular telephone radio electronics with another radio having greater processing 
power However, this is a total replacement of the cellular telephone radio w.th 
another and is thus costly. Therefore, there is a need for a portable communication 
device that can handle the increased data rates that will soon be necessary for future 



1 



CS10675 

, • TWe i « a further need for a cellular telephone 

generation wireless data applications. There is a further ne 

capable of adaptable performance depending upon its configurate. 



Brief Description of the Drawings 
HO UsaHockd.a^mofaCluto.e.ephoneinccmmunicauonwi.habas, 
5 station and coupled » a remote processing block in accordance w„h the present 

""ma V* a representation showing the cellular telephone of FIO. 1 coupled to a 
cradle that contains the remote processing block of FIG. 1. 

3,0 in the drawing figures, like numerals represent lite components. 

| Detailed Description of Preferred Embodiments 

S PIG 1 is a block diagram of a portable, wireless, communication device, here 

b cellular telephone 100, in communication with a remote base station 102 and coupled 

2 to remote processing b.ock 104. The remote processing block 104, as w,l be 

i;, 5 explained in further detail, ,s an apparatus for providing additiona, processing power 
1 ,„ the cellular telephone 100. Depending upon the embodiment, the addiUonal 

processing power can comprise any of DC power, memory, and digital data 

processing capability. 

The cellular telephone 100 includes an antenna 106 for detecting and 
20 transmitting radio frequency (RF) signals. Conventional cellular transceiver 10S is 
operational to transmit information and process detected signals. The cellular 
transceiver 108 includes standard components such as down-conversion mixers, 
filters, and amplifiers for the receiver, and standard components such as up- 
conversion mixers, filters, and amplifiers for the transmitter. 

Baseband circuitry 1 10 processes baseband information for transmission and 
processes down-converted signals received from the receiver w„h,n the transceiver 
m For example, if the cel.u.a, telephone 100 comprises a code division multiple 
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access (CDMA) telephone, the baseband processor 110 eludes a searcher receiver to 
access (CD , \ tQ demodula te spread spectrum information 

process pilot signals and a RAKb receiver iu 

ignals as is Known in ,he art. datively, the cellular telephone can 
for a time division multiple access (TDMA) cellular system, and the baseband 

nrocessor processes received time slots of information. 

circuit* includes any o, a mtcroprocessor, a di g i.a, signal processor (DSPX a * a 
m icro.con,rol,e, As wi,l be explained in further detail, the controi c,rcu,uj 12 
configured to share or offload some of the digital processing necessary to decode 
information signais resulting from the communication link with the remote base 
111,02. Moreovcsharingtheprocesstngloadwithremotcadditionalcrcu,^ 

a„ows the cellular telephone 100 to communicate with the remote base staf on a, a 

share its processing tasks. 

The memory ! 14 is for storing received data, data to be transmttted, and 
telephone operating code. The memory 1 14 includes any of read only memory 
(ROM) and random access memory (RAM) as is known in the art. In one 
embodiment, the memory 114 is adapted to share its memory retirements wtth 
remote memory to tncrease the processing capability of the cellular telephon m A 
conventtona, cellular telephone battery 116 is generally for supplymg power to the 
components of the cellular telephone 100. 

The cellar telephone 100 also includes receptacle 1.8 for connects to th 
remote processing block 104. The receptee has multiple wire connections w.th 
components of cellular telephone 100, and the wire connections depend upon what 
tasks the cellular telephone 100 is configured to share with the remote processmg 

bl0Ck Th°!recep,ac,e 1 18 is keyed to receive a plug 130 of the remote processing block 
10 4 The receptade 118 and plug 130 comb.nation is referred to as an ,n_c. 
,32 The mterconnec, 132 is adapted to mechanically and electncally couple the 
cellular telephone 100 to the remote processing block 104 to assist ,n transfernng 
information between the cellular telephone 100 and the remote processmg block 104. 
In an alternate embodtment, the components of the tnterconnec, 132 are mterchanged 
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, v, mo The housing 134 carries digital processing circuitry 
to the cellular telephone 100. The housing 

• 1 -xf, \* in sienal communication witn 

1 36 and the digital processing circuitry 136 is in signa 

^.lic components of the ceUular telephone .00 when the houstng 134 ,s coupled 

ca „ be an alternate mode of operation of the cellular telephone, such as a dtftant 
ll m rate of communicatton via the communication lin. with the remote base 

102. Thus, the cellular telephone ,00 —.ca.es with the hase statton 
T L *. rate when «he ceiluiar telephone is no, coupled to .he remote process. 8 

voiC e information. The cellular .eiephone ,00 can a,so communtcate w„h heba* 
station 102 a, a second rate, the second rate faster than the frs, rate, when the cehu.ar 
station iuz <u a ^ , in4 Thi second rate can be, 

telephone 100 is coupled to the remote process.ng block 104. Thts seco 
2 ample when the communication linK tnvolves the transfer of data rather than 
I" o'ice informal This can encompass the download or up.oad.ng o 
^: i L g er y ,wcbpa g _,con,e„,,da,aor,e X ,meda. S uchasaspreadshe a 

or email content, or even facsimile transmission data. 

The digita, processing circuitry 136 comprises any o, a nncroproc s S or, a d,g.ta. 
signa , processor, a mrcro-controller, and digtta, .ogic crcuitry. When the remote 
lsl 8 b,ccK104,s coupled to the ceilular telephone 100, the control ctrcuth, 1 12 
provides an indicauon to the remote process.ng bloclc .04 of the „pe of 
Indication ,h* between me cellular telephone 100 and the base stafon 102. Tta 

structure. This type of shared information ,s by way of example only. Th e sfclled 
1 ar, can envision other types of shared information without the use of the 



' nVe tet:Il y ple of thetype of ,„forma,,on that is shared between the cellular 
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mvo ,vedwi,hthecommunica to «~^«-*-^- dfc 

. , „n ,02 Thus when the communication link comprises a CDMA 
base stat.cn 102. Thus, w processjng 

communication link, the control circuitry 1 12 pr 

circuitry 136 w,,h identity information such a S a pseudo-randomnoise (FN) 

liming The d,gi.al processing circuitry 136 is configured to prov.de 
system tuning. The d g p ^ ^ „ of 

processing support to the cellular For example, in future generation 

a,mU " iPl r a " lra,eof3S6K b p, F or the higher data rate, the 
data rate of 144 Kbps, ana a tn operational to 

dlBil alprocessingcircui,ryl36of,heremo.eprocess,ngb.ockl04 

assist ,n performing the data processing. ^ 
Qrtll further the digital processing circuitry 136 can 

Still furtfier,. J In thi s manner, more multi-path rays 

demodulator fingers for CDMA demon 

can be demoted to reduced bi, error rate performance and to ev c 

, ,« The additional processing circuitry can also include 

— — 

.esXeLen^ofaCDMAcellular^Th— 

processing power supplied by the remote processing W " ^ 
could actually lower their average transmitted power without a reductio 
could actually The interference resulting from base station 

performance on the — ^ The ^ ^ ^ ^ 

transmissions ,s reduced and the capacity ^ 
known to those skilled in the art. The remote processing block 104 

increase in the capacity of a cellular telephone system. 

i u ~ 1 no rnnfisured to operate m a iuivi/\ 
^xru^ tu^ rpllular telephone 1UU is conngui^ r 

T , rovides the digital processing circuitry .36 with time s,o, and 

control circuitry 12 pro»de . ^ o „ wi ,„ the base s , a „„„ 102. 

frame structure information necessary ^ 

processing circuitry 136 is to process. In that mstanc 
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, a first set of predetermined time slots of information when the 
adapted to process afir e ^ i(R and „ 

cellular telephone ,00 ts no ^ ^ (n 

digital processingcrcuitry 13 ad > of in(ormation . The 

second se, of - ■ ^ ^ ^ sl0K of the firet se , 

o • rrPRS^> and Enhanced Data rates for Global cvoiu 

Service (GPRS) and bn rPRS is a wireless packet data service 

skilled in the art of cellular telephony. GPRS is wir P 

v. r,nh fl l Svstem for Mobile communications (GSM) cellular 
standardized into the Global System Commercial 
^ h ttPRS offers a peak data rate of around 144 w> 

.rip--.-.'— ^^r"* 

proJ e C t,onsi„dic a ,e.avera g eda,a ra ,eof around ™ ^ ^ ^ pafls of 
,„ operation, the GSM cellu.ar standard, and tts 
,, ,1 < TDMA combined with frequency division multiple access 
the world, utilizes TDMA comb ^ ^ 

(FDMA). One physical channel uses 200 KHz and is 
Les,o,TheCSMsta„d,dincorpora — 

(GMS K) modulation, and one symbol ^ ^£Z~ since channel 
Kbps per timeslot. The usable bit rate per times, < * — erent ra dio interface 

, ayer , F0 r eiamp* in t e on g u ^ Q „ e time slot . 

is o, Kbps on one ..mesh,, and «h c ^ ^ , 

Tn TtPRS more optimized channel coamg w 

T » 21 Kbps per timeslo, Moreover, higher bit rates can be reached ,n 
data rate of up to 2 1Kbps pert oh „ to one cellular telephone user. In 

GPRS by .locating several — ( up to - - ^ 

°lon P a,ttme S lo,Thu S ,someof 

the time slots are processed by the cellular p m 
assigned time slots are processed by the remote processing bloc, 104. 
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To increase the maximum data rate even further, EDGE was added to the GSM 
standard For EDGE, the radio modulation was changed to eight phase shift keymg 
(8-PSK) modulation. One symbol represents three bits. Thus, as a first order 
comparison, GMSK utilizes minimum shift keying with constant amplitude, while 8- 
PSK utilizes phase shift keying plus amplitude modulation. The same burst carrymg 

1 16 useful symbols can now carry 348 bits. This results in a data rate of 61 Kbps per 

time slot. 

Since amplitude modulation generally suffers from low robustness, EDGE 
includes an improved radio link control using a technology referred to as incremental 
redundancy. In incremental redundancy, the cellular telephone 100 receives digital 
information from base station 102. If the cellular telephone 100 cannot recognize or 
decode the received information (e.g. due to errors resulting from amplitude 
distortion), the base station 102 does not re-send the same information over agam. 
Rather the base station 102 sends additional, incremental information to supplement 
the information that was already transmitted. This procedure continues until the 
cellular telephone 100 has received sufficient incremental information to recognize 
and decode the information. Alternatively, the original block of information is resent 
with a different puncturing scheme. The receiver within the transceiver 108 along 
with control circuitry 162 are then able to combine both blocks and try, bit per bit, to 
determine the correction information. This can be repeated several times using 
different puncturing schemes as is known in the art. 

Therefore, for a TDMA implementation, the digital processing circuitry is 
configured to aid in processing multiple time slots assigned to the cellular telephone 
100 Furthermore, to perform incremental redundancy, the cellular telephone 100 
must contain sufficient memory to store the original as well as the incremental 
information that is transmitted to the cellular telephone 100. To relieve the cellular 
telephone 100 from having to carry all of the memory required, some of the memory 
is contained in remote processing block 104 so that the remote processing block 104 
includes additional memory 140 for supplementing the memory 1 14 of the cellular 
telephone 100. Note that the data transfer between components of the remote 
processing block 104 is accomplished via a digital bus 142. 

As a further example of the sharing of processing tasks, the digital processing 
circuitry 136 can be configured to perform a digital compression algorithm such as 
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V 42 as is known in the art. The V.42 algorithm is especially useful for compression 
of text information. The remote processing block 104 can contain the circuitry to 
operate the compression algorithm so as to relieve the control circuitry 1 12 of the 
cellular telephone 100 from having to perform those tasks. In this way, the DSP of 
5 the control circuitry 112 is relieved of the many operation cycles that is otherwise 

required to perform the V.42 algorithm. 

The remote processing block 104 additionally enhances the performance of the 
cellular telephone in relation to internet content data transfer between the cellular 
telephone 100 and the base station 102. The control circuitry 112 provides internet 
10 protocol information to the digital processing circuitry 136, and the digital processing 

circuitry 136 comprises circuitry to process digital images or web page content to 
improve downloading and uploading data transfer rates. The memory 140 provides 
□ additional digital storage space to facilitate the transfer of large files to and from base 

sjs station 102. 

% 5 Still further, the remote processing block 104 can optionally include a remote 

S power source 144. The remote power source 144, for example, can comprise a battery 

P for powering both the components of the remote processing block 104 and for 

h providing additional power to the cellular telephone 100. The additional power 

^ allows for a changing in the functionality of the cellular telephone 100. This is 

C20 especially important to make possible an increase in the cellular telephone 100 radio 

1 frequency transmission power. It is well known that given an amount of power to 

transmit a information at a rate X and at a distance R, to equivalent* transmit that 
information at a rate M times greater than rate X over the same distance of R, the 
cellular telephone 100 requires M times the power. The remote power source 144 
25 provides that additional power either through increased available current density or 

increased voltage headroom. 

For example, in one embodiment the battery 1 16 is configured to provide a 
maximum voltage potential of 3.6 volts. When the cellular telephone 100 is coupled 
to the remote processing block 104, the remote power source 144 provides the cellular 
30 telephone 100 with a voltage higher than 3.6 volts, such as 5.4 volts or 7.2 volts. 

When the cellular telephone is coupled to the remote processing block 104, the 
control circuitry 112 recognizes the configuration and provides an indication to the 
circuitry of the cellular telephone that a higher voltage level is available. 
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The increased DC power enables the ability to process multiple time slots of 
information or a higher bandwidth of information. Additionally, the increased DC 
power allows the cellular telephone 100 to transmit at a higher average transmit 
power Thus, the ability to transmit at a higher average transmit power allows the 
cellular telephone to switch from a first data rate of communication with the base 
station 102 to a second, higher data rate while still maintaining an acceptable tat error 
rate performance. 

Furthermore, the higher voltage level provides additional resolution in digital-to- 
analog and analog to digital conversions. The power amplifier is adapted to operate 
via multiple voltage levels so that improved power amplifier performance is available 
at the higher voltage level. Improved gain control of analog signals is available due to 
the higher voltage range. A wider tuning range is available for automatic frequency 
control due to the higher voltage range. 

Jh one embodiment, the cellular telephone 100 provides an indication to the base 
station 102 of the configuration (also referred to as a mode) of the cellular telephone. 
In a first configuration (mode), the cellular telephone 100 operates without being 
coupled to the remote processing block 104. The cellular telephone 100 transmits a 
message to the base station 102 via a traffic channel, a control channel, or by some 
other means as is known in the art, to inform the base station 102 that the cellular 
telephone 102 is in a standalone mode. The base station 102 then knows the 
operational capability of the cellular telephone 100 and communicates accordingly. In 
a second configuration (mode), the cellular telephone 100 is coupled to the remote 
processing block 104, and the cellular telephone 100 provides an indication to the 
base station 102 that the cellular telephone 100 is in the second mode of operation 
with different operating characteristics (e.g. increased data rate capability). 

In the illustrated embodiment, the cellular telephone 100 is directly coupled to 
the remote processing block 104. In an alternate embodiment, the remote processing 
block 104 is coupled to additional remote circuitry 150 through line 160. For 
example, the remote circuitry 150 can comprise a conventional computer, and the 
digital processing circuitry 136 can be configured to perform the V.42 algorithm so as 
to offload that processing task from both the cellular telephone 100 and the remote 
circuitry 150. It will be obvious to those skilled in the art that digital processing 
circuitry 136 can be configured to perform additional digital processing duties for 
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remote processing circuitry 150 other than digital compression. In yet another 
alternate embodiment, the remote circuitry 150 is coupled directly to the cellular 
telephone 100 via line 162 while the cellular telephone 100 is coupled to the remote 

processing block 104. 

In another alternate embodiment, the interconnect system between the cellular 
telephone 100 and the remote processing block 104 comprises a wireless link such as 
a radio frequency (e.g. spread spectrum) short range link or an infrared link. Thus, 
the cellular telephone 100 contains a separate transceiver 164 and antenna 166 for a 
wireless link with remote processing block 104. Likewise, the remote processing 
block 104 carries a wireless transceiver 170 to form the interconnect with the local 
transceiver 164 of the cellular telephone. Still further, at least some of the circuitry of 
transceiver 108 of the cellular telephone 100 is used to perform the functions of local 
transceiver 164, and a single antenna 106 can be used to communicate with both the 
base station 102 and the remote processing block 104. 

In another alternate embodiment, the local transceiver 164 of the cellular 
telephone 100 forms a wireless link with remote circuitry 150 while the cellular 
telephone 100 is also coupled to remote processing block 104. 

FIG. 2 is a representation of one embodiment of the remote block processing 
block 104 coupled to the cellular telephone 100. In this embodiment, the remote 
processing block comprises a cradle 200. The cradle 200 is formed to have a cavity 
202 and the cellular telephone 100 is insertable into the cavity 202. A printed circuit 
board (PCB) 204 carried by the cradle 200 includes the digital processing circuitry 
136 (FIG. 1). The PCB 204 can additionally include the memory 140 (FIG. 1) and a 
power supply 206. When the power plug 208 is plugged into a conventional AC 
power outlet (not shown), the power supply 206 converts the AC power to a DC 
power at the proper voltage level to power both the components within the cradle 200 
and to supplement the power supplied to the components of the cellular telephonelOO 

as previously described. 

The previous description of the preferred embodiments are provided to enable 
any person skilled in the art to practice the preferred embodiments. Various 
modifications to these embodiments will be readily apparent to those skilled in the art, 
and the generic principles defined herein may be applied to other embodiments 
without the use of the inventive faculty. For example, in the illustrated embodiment, 
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the remote processing block 104 is shown as a cradle. In an alternate embodiment, 
the remote processing block 104 is a computer or other electronic equipment that 
carries additional digital processing power to facilitate higher data rates of wireless 
communication via a cellular telephone. In yet another alternate embodiment, the 

5 remote processing block 104 comprises a portable, handheld device so that a user can 

couple the his or her cellular telephone to the remote processing block and still 
maintain a portable implementation. Moreover, the illustrated embodiment shows a 
cellular telephone, coupled to a remote processing block. In an alternate embodiment, 
the cellular telephone is a portable wireless communication device such as any of a 

10 two-way radio and a personal digital assistant (PDA). 

I claim: 
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